Since its initial description as a safe and feasible access route for cardiac catheterization, the radial artery has been increasingly used for percutaneous coronary procedures. The transradial approach for percutaneous coronary procedures has the advantage of reduced adverse vascular events. Nevertheless, there are chances of transradial procedure failure due to variation in radial artery anatomy. We report a case of high radial artery origin in a 63 year-old-male patient who was taken up for elective radial percutaneous transluminal coronary angioplasty for in-stent restenosis of proximal left anterior descending artery. Subsequently, there was difficulty in negotiating guide wire and balloons, so imaging of radial artery was carried out which clearly demonstrated a high bifurcating radial origin. This case emphasizes the need for imaging of radial artery to delineate underlying anomalies and identifying patients with unfavorable anatomy when technical difficulties are encountered. Imaging in such a situation helps in planning an appropriate strategy.
Introduction
The radial artery is increasingly being used for percutaneous coronary procedures. The main advantage over the femoral artery is a reduced risk of vascular complications [1] [2] . This is attributed to the favorable neurovascular anatomy of the radial artery where it runs superficially, separated from major nerves.
Immediate ambulation and facilitation of day-case intervention also favors the radial approach.
The transradial technique is, however, associated with a significant learning curve even for experienced femoral operators. There are several reasons leading to transradial approach failure like inability to puncture, artery spasm and anatomical variations. The anatomical variations reported include: 1) high-bifurcating radial origin, 2) radial artery loop, 3) extreme radial artery tortuosity, 4) radial atherosclerosis, 5) subclavian tortuosity, 6) anomalous additional vessels, 7) minor bifurcation variations [3] . Radial artery anomalies are relatively common and a cause of transradial procedure failure even for experienced radial operators. We report a case of high radial artery origin in a patient who was taken up for elective radial percutaneous transluminal coronary angioplasty. Retrograde radial arteriography was useful in determining the anomalous origin of radial artery. 
Case Report

Discussion
Transradial percutaneous coronary procedures have gained in popularity because of reduced access site vascular complications and immediate patient mobilization. Procedural success has been facilitated through technological enhancements and miniaturization of equipment. Reported technical failure for transradial procedures is between 1% and 5% [1] [4] [5] . Reasons leading to failure include inability to puncture, artery spasm and anatomical variations. Incidence of first two of these causes is well documented. Higher procedure failure rates are also observed in patients with radial artery anomaly.
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Autopsy studies of upper limb arterial anatomical variation reported a frequency of between 4% and 18.5% [6] [7] . When two dimensional ultrasonography and color Doppler were used this figure was 9.6%, while arteriography studies reported between 7.4% and 22.8% [8] [9] . Not only were there wide variations in the occurrence of anomaly, but there were also variations in the pattern of anomalies reported, partly owing to differences in definitions. Figure 5 shows anomaly types and associated failure rates in a study by T.S. Lo et al. [3] . Table 1 compares patient characteristics and procedural data for different radial anatomical patterns in the same study [3] .
High bifurcating radial origin is the most common radial anomaly with a reported incidence of 7%. The site of anomalous origin is determined with reference to the intercondylar line of humerus, which is a fixed line representing the proximal border of the antecubital fossa. Bifurcation of brachial artery proximal to this line is considered a variant pattern. A high-bifurcating origin is further sub classified into lower third of humerus, middle third of humerus, upper third of humerus or axillary according to the site of anastomosis with the main vessel.
In a study by T. S. Lo et al. majority of high radial artery origin were at the level of mid or upper humerus [3] . Our case also had origin at the level of upper third of humerus. Majority of these vessels in study by T. S. Lo et al. were of small caliber with over 85% being less than 3 mm in diameter [3] . Importantly, a high bifurcating radial was not associated with a high incidence of procedure failure.
Lesser instances of transradial failure in that study were attributed to use of 5F catheters with hydrophilic wires to complete the procedure without inducing spasm.
The origin of high bifurcating radial artery described in our case report was at the level of upper third of humerus. Also the anomalous artery was a small caliber vessel (<3 mm). Though check angiogram could be performed, extreme difficulty was encountered in maneuvering the guide wire and balloons. Retrograde arteriography of the vessel after withdrawal of guiding catheter from the system also showed significant spasm of the vessel soon after its origin. Use of a 6F guiding catheter may have precipitated spasm in the small caliber anomalous radial artery. Unlike in the study by T. S. Lo et al. where all patients undergoing transradial procedures were routinely subjected to retrograde radial arteriography to define radial artery anatomy [3] , anomalous radial origin in our case was noted only after encountering difficulty in maneuvering guide wire and balloons.
Retrograde radial arteriography was extremely helpful in planning appropriate strategy. In view of significant spasm, to avoid potential vascular complications, transradial procedure was deferred and PTCA was completed through transfemoral approach.
Conclusion
Retrograde radial arteriography helps to delineate underlying anomalies, identifying patients with unfavorable anatomy and thereby helping the operator to plan a strategy to overcome the anomaly or change access route with potential to save time and avoid vascular complications. Whether, this has to be considered routinely during all transradial procedures or when confronted with technical difficulty is a matter of debate.
